The objective of this study was to evaluate the performance of growing cattle when intensively grazing stockpiled endophyte-infected (E+), endophyte-free (E−), and nontoxic endophyte-infected (EN) tall fescue during the winter. The experiment was conducted over 5 consecutive winters. In each year, plots (1 ha each, 4 per treatment) were harvested for hay in August, fertilized in September, and forage was allowed to accumulate until grazing was initiated in early December. Each year, 48 Angus-cross tester cattle (4 per plot) were given a daily allotment of forage, under strip-grazing (frontal grazing) management, with a target residual height of 5 cm. Steers were used the first year, and heifers were used in subsequent years. The grazing periods for determination of pasture ADG were 86 d (yr 1), 70 d (yr 2), 86 d (yr 3), 72 d (yr 4), and 56 d (yr 5). Pasture ADG of cattle did not differ among treatments (P = 0.13) and were 0.51, 0.59, and 0.56 kg/d (SEM 0.03) for E+, E−, and EN, respectively. Serum prolactin concentrations of heifers grazing E+ were less (P < 0.05) than those grazing E− and EN during all years except yr 2. In yr 2, E+ and E− did not differ (P = 0.11). Serum prolactin of heifers grazing E− and EN did not differ (P > 0.20) except in yr 4. During yr 4, serum prolactin of heifers grazing E− was greater (P = 0.05) than that of heifers grazing EN. Serum urea-N concentrations (SUN) tended to differ among treatments (P = 0.10) and there was a treatment × year interaction (P = 0.05). During yr 1 through 3, SUN did not differ (P > 0.15) among treatments. However, as the stands aged, E− had a greater invasion of other plant species, which increased the CP content of the sward, thus causing heifers grazing E− during yr 5 to have greater (P < 0.01) SUN than heifers grazing E+ and EN, which did not differ (P = 0.89). Forage disappearance (DM basis) did not differ (P = 0.75) among treatments and was 4.7, 4.7, and 5.0 kg/animal daily (SEM 0.27) for E+, E−, and EN, respectively. Body weight gain per hectare was greater (P = 0.04) for E+ (257 kg) than for E− (220 kg) or EN (228 kg). In most years, animal grazing days on E+ were greater than those on E− or EN. However, in yr 5, animal grazing days did not differ (P > 0.20) among treatments. The use of stockpiled E+ as a source of low-cost winter feed is a viable option for producers, whereas grazing of EN may be more beneficial during the spring and fall, when more severe negative effects of ergot alkaloids have been observed.
INTRODUCTION
The presence of the endophytic fungus Neotyphodium coenophialum in tall fescue [Lolium arundinaceum (Schreb.) S.J. Darbyshire] has been shown to improve agronomic traits such as stand persistence and yields when compared with endophyte-free tall fescue (E−; Bouton et al., 1993) . However, the presence of the endophyte can also cause poor animal performance because of its production of ergot alkaloids. The association of tall fescue with a naturally occurring nonergot alkaloidproducing (nontoxic) endophyte strain (EN) has the potential to improve plant persistence when compared with E− (Latch, 1998) while not causing reduced animal performance (Parish et al., 2003) . Autumn growth of tall fescue can be accumulated to extend grazing into the winter (Matches, 1979) and reduce feed costs (Bishop-Hurley and Kallenbach, 2001 ). However, grow-ing cattle grazing stockpiled endophyte-infected fescue (E+) during the winter have reduced BW gains despite the apparently good nutritive value of the forage (Poore et al., 2000) . If low performance while grazing stockpiled fescue is due to toxic, wild-type endophyte infection, grazing stockpiled E− or EN should eliminate any livestock health problem associated with the toxic endophyte and may therefore increase animal performance. The objective of this study was to compare the performance of growing cattle intensively grazing stockpiled E+, E−, and EN Jesup tall fescue.
MATERIALS AND METHODS
The protocol for this study was approved by the Institutional Animal Care and Use Committee at North Carolina State University.
The experiment was replicated over 5 consecutive winters in a randomized complete block design with 4 field replications of 3 treatments (trt). Treatments consisted of Jesup tall fescue that was 1) infected with wild-type toxic endophyte (E+), 2) infected with AR542 nontoxic endophyte (EN), or 3) endophyte free (E−).
Pasture Establishment and Management
A detailed description of establishment procedures and year-round management of the plots was reported by Vibart et al. (2008) . The plots were planted in November 1999 at the Butner Research Field Laboratory in Butner, North Carolina. Each plot averaged 1.01 ha. The soil was a Georgeville silt loam (clayey, kaolinitic, thermic Typic Hapludults). To allow for establishment of the stands, the plots were clipped in the spring and fall of 2000. In subsequent years, spring growth was either rotationally grazed with beef heifers (2003, 2004, and 2005) or cut for hay (2001, 2002, and 2006) . Late spring and summer growth was harvested and baled as hay in mid-August. Then in September, the plots were fertilized with 30% urea-ammonium nitrate, and forage was allowed to accumulate for winter grazing. Winter grazing of the stockpiled forage was initiated in early December.
The endophyte status of the plots was confirmed by tiller samples taken at the beginning and end of the trial. At the beginning of the trial, 86, 5, and 96% of E+, E−, and EN tillers were endophyte infected. All endophyte-infected tillers in E-and E+ stands produced ergot alkaloids, whereas only 3% of infected tillers in the EN stands produced ergot alkaloids. All stands maintained their endophyte status over the 5 yr (Drewnoski et al., 2007) . Agronomic performance of the stockpiled fescue, including species composition of the sward (as determined by hand separation), nutritive content, ergot alkaloid content, and initial forage mass have been reported previously (Drewnoski et al., 2007) . To summarize these results briefly, initial forage mass (measured in November) was greater for E+ and EN than E−, whereas E+ tended (P = 0.09) to be greater than EN. Nutrient content of the total sward did not vary greatly among trt (Table 1 ). The differences observed in nutrient content were mainly due to invasion of other species in the sward as the stands aged (Drewnoski et al., 2007) . Total ergot alkaloid content of the sward was measured in yr 4 and 5. In early December, total ergot alkaloid content was greater for E+ (2,349 µg/kg) than for E− (291 µg/kg) or EN (189 µg/kg). All trt had a dramatic decrease in total ergot alkaloid content over the course of the winter. However total ergot alkaloid content of E+ continued to be greater (533 µg/kg) than that of E− (4 µg/kg) or EN (1 µg/kg) at the end of the winter grazing (Drewnoski et al., 2007) .
Animals
Each year, 48 Angus-cross tester cattle (steers in yr 1 and heifers in subsequent years) were randomly assigned to graze 1 of 3 trt. Extra grazing heifers were used in yr 3 (n = 12) and yr 4 (n = 10) in an effort to use the available forage across replications more uniformly. Cattle were given a daily allotment of grass through frontal strip-grazing management. To ensure uniform utilization of available forage, the strip size was adjusted based on the residue of the previous day to maintain a target residue height of 5 cm.
Cattle were given free-choice access to a mineral supplement (Ru-Min 1620; Southern States Cooperative Inc., Richmond, VA) containing 1,780 mg/kg of monensin; 10.5% Ca; 6.0% P; 26.0% salt; 3,200 mg/kg of Zn; 1,000 mg/kg of Cu; 3,000 mg/kg of Mn; and 26 mg/kg of Se. The supplement was labeled to contain 68,182 IU of vitamin A/kg, 18,182 IU of vitamin D/kg, and 68 IU of vitamin E/kg. Means within a row not bearing a common superscript letter differ (P < 0.05).
1
Data from Drewnoski et al. (2007) .
2 E+ = wild-type, toxic endophyte infected; E− = endophyte free; EN = nontoxic endophyte infected.
Cattle performance grazing stockpiled fescue
Before the initiation of the study, cattle were vaccinated for protection against respiratory diseases (Titanium 5; AgriLabs, St. Joseph, MO), clostridial organisms (Vision 7; Intervet, Millsboro, DE) , and pinkeye (Piligard Pinkeye-1 trivalent; Schering-Plough, Omaha NE). Cattle were also treated for internal and external parasites with Cydectin (Fort Dodge Animal Heath, Overland Park, KS) in yr 1, Safegard drench (Intervet) in yr 2, and Bovimec pour-on (Vibac, Fort Worth, TX) in yr 3, 4, and 5. In yr 1, steers were implanted with Revalor-G (Intervet).
Before the start of the grazing period, all cattle were given ad libitum access to orchardgrass hay and water for 10 d and then weighed on 2 consecutive days to determine initial BW. Cattle were stratified by BW and randomly allotted to 12 groups. The groups were randomly assigned to replicate and trt. Subsequently, cattle were placed on the plots, and after 7 d, cattle were weighed on 2 consecutive days to determine pasture-adjusted start BW. Interim BW were taken every 14 d during the grazing period. The grazing period for determination of pasture ADG lasted 86, 70, 86, 72, and 56 d in yr 1 through 5, respectively. At the end of the grazing period, cattle were weighed on 2 consecutive days to determine pasture end BW. Length of the grazing period was based on forage availability; when 1 plot was almost fully allocated, then grazing was terminated on all plots. Before the initiation and after the conclusion of the grazing period, an independent evaluator who was blinded to trt assigned BCS, based on a 9-point scale (1 = emaciated; 9 = extremely obese; NRC, 1996) .
Blood Samples
Blood samples were collected via jugular venipuncture 7 d before placement on plots, 21 d after placement on the plots, and every 14 d thereafter. Blood samples were taken in the morning before allocation of the forage allotment for the day. Blood (10 mL) was collected in vacuum tubes without additive (Becton Dickinson, Franklin Lakes, NJ), stored on ice for no more than 6 h before transport to the laboratory, and centrifuged at approximately 1,900 × g for 20 min at room temperature before serum was extracted. Serum samples were stored at −15°C until assayed. Serum urea-N (SUN) concentrations of samples taken before placement (baseline) on the plots and from wk 3, 7, and 11 were determined in duplicate by colorimetry with an autoanalyzer (Technicon Industrial Systems, Tarrytown, NY) and by using the diactyl monoxime method (Marsh et al., 1965) . Prolactin (PRL) was measured on all samples taken in yr 2 through 5 by using the methods described by Hockett et al. (2000) .
Forage Offered and Forage Disappearance
Measurements for pregrazing and postgrazing forage mass were taken every 2 wk during yr 3, 4, and 5 of the study. To determine pregrazing mass, indirect estimates of forage mass were taken with a 0.25-m 2 falling plate meter (Vartha and Matches, 1977; Mueller et al., 1990) at 20 random sites within the area that was to be grazed within the subsequent 2-wk interval. Seven sample sites (0.25 m 2 ) within the pregraze area were clipped at ground level with a battery-operated electric sheep shears (Sunbeam, Botany, New South Wales, Australia). Forage harvested from these sites was dried at 60°C for 72 h and weighed hot to determine the DM per hectare. Regression was used to develop an equation relating the harvested forage from the 7 sample sites with falling plate meter readings taken at each of the sites (Macoon et al., 2003) . To determine postgrazing mass, falling plate meter readings were taken at 15 sites within the area that had been grazed in the previous 2 d. Five harvested sites within the postgraze area were used to develop a regression equation for postgrazing mass. A geographic information system TSCe field device (Trimble Navigation Limited, Sunnyvale, CA) with a PRO XRS receiver and Trimble survey controller software (Trimble Navigation Limited) was used to measure the area grazed during the 2-wk intervals.
Forage offered (kg/animal daily) during each 2-wk period was determined by using the following formula: [pregrazing mass (DM/ha) × area offered during period 
BW Gain per Hectare and Animal Grazing Days
During each year, the BW gain per hectare and the number of animal grazing days per hectare were calculated for each plot. Body weight gain per hectare (kg/d) was calculated by using the following formula: 
Statistical Analysis
Data were analyzed by the MIXED procedure (SAS Inst. Inc., Cary, NC). Animal data, including ADG, BCS, BW gain per hectare, and animal grazing days, were tested for the effects of trt, year, and the trt × year interaction, with group nested within trt and replication being the experimental unit (n = 4/trt each year). Prolactin and SUN were analyzed by using repeated measures, and blood samples taken before placement on trt were used as a covariate. Low forage yields in yr 5 resulted in early cessation of grazing; consequently, no data were collected in wk 9 and 11 of yr 5. Therefore, analysis of SUN and PRL for trt, year, and trt × year interactions included only weeks in which data for all years were available (wk 3 through 7). To test the effect of date and associated interactions, a second model that did not include yr 5 was used so that all dates (wk 3 through 11) could be analyzed. Forage offered, residual forage mass, and forage disappearance were tested for the effects of trt and year as well as associated interactions. Replication was considered random for all data analyses. Significant differences were defined as P ≤ 0.05 and tendencies at P ≤ 0.10.
RESULTS AND DISCUSSION

Climatological Data
Temperatures while the cattle were on pasture (December through February) were above the 30-yr average in yr 1, 4, and 5, whereas in yr 2 and 3 they was below the 30-yr average ( Table 2 ). The average temperature from December through February was 6.2, 2.8, 2.9, 5.3, and 5.2°C in yr 1 through 5, respectively. Detailed climatological data were published previously (Drewnoski et al., 2007) .
Animal Performance
BW Gain and BCS. Initial BW and initial BCS did not differ among trt (P = 0.94; P = 0.71) but did differ among years (P < 0.01). Initial BW were heavier (P < 0.01; SEM 5.3) in yr 1 and 2 (270 kg) than in yr 3 through 5 (255 kg). Mean initial BCS were 5.05, 5.13, 4.95, 5.05, and 4.99 (SEM 0.049) for yr 1 through 5, respectively. Average daily gain and change in BCS over the course of the trial did not differ (P = 0.13; P = 0.89) among trt ( Table 3 ). The comparable BW gains among trt observed in our study were most likely due to use of the stockpiled fescue during winter, when both alkaloid content and ambient temperature were decreased. Beconi et al. (1995) showed that ADG of steers grazing stockpiled E+ Kentucky-31 fescue in the fall (late October to mid-December) was reduced compared with steers grazing E− Kentucky-31 (0.68 and 0.92 kg/d, respectively). Grazing stockpiled E+ fescue in the fall most likely resulted in reduced BW gains because of greater ergot alkaloid concentrations in the fall than in other seasons. Belesky et al. (1988) measured ergopeptine alkaloid concentrations of Kentucky-31 tall fescue from February to December and showed that concentrations were greatest in the fall. Concentrations began to increase in early September and continued to increase until early November. Rottinghaus et al. (1991) reported similar results when measuring ergovaline concentrations of fall regrowth. However, delaying use until winter allows ergot alkaloid concentrations to decrease. Ergovaline (Kallenbach et al., 2003) and total ergot alkaloid concentrations (Drewnoski et al., 2007) of stockpiled tall fescue have been shown to decrease dramatically from mid-December until mid-March. A 3-yr study conducted in Georgia reported that BW gains of cattle grazing Jesup tall fescue during the spring and fall were less for E+ than for E− or EN but that BW Means within a row not bearing a common superscript letter differ (P ≤ 0.05).
1 E+ = wild-type, toxic endophyte infected; E− = endophyte free; EN = nontoxic endophyte infected. Treatment × year (P < 0.01) and treatment × year × week interaction (P < 0.01).
Cattle performance grazing stockpiled fescue gains did not differ in the winter (Franzluebbers and Stuedemann, 2006) .
There was a significant year effect (P < 0.01) on ADG and change in BCS (Table 4 ). In yr 1 and 2, ADG were the least, with gain increasing in subsequent years. The change in BCS did not differ (P ≥ 0.25) among yr 1, 2, and 3, but was greater in yr 5 (P < 0.01), whereas yr 4 had the largest increase in BCS change (P ≤ 0.01). Differences in forage nutrient content, environmental temperature, and precipitation would have caused some of the year-to-year variation in animal BW gains.
The high fiber content and low digestibility of the sward in yr 1 and 3 (Table 5 ) may have been partly responsible for the decreased ADG observed in these years when compared with yr 4 and 5. However, ADG in yr 2 of this study did not appear to correspond with the nutrient content of the forage offered. Temperatures in yr 2 were consistently below the 30-yr mean ( Table  2) and February of yr 2 was unusually wet, having 58 mm of precipitation above the 30-yr mean of 94 mm (National Oceanic Atmospheric Administration, 2001 -2005 . When cattle are cold and wet, metabolic rates increase to regulate body temperature (NRC, 1996) . The cold and wet conditions may have caused more energy to be expended to regulate body temperature in yr 2 than in other years. Poore et al. (2006) reported pasture ADG of unsupplemented heifers intensively grazing stockpiled E+ from late December to late February of 0.56 kg/d (yr 1) and 0.41 kg/d (yr 2) and a change in BSC of −0.03 (yr 1) and 0.13 (yr 2). The ADG and change in BCS reported by Poore et al. (2006) are similar to those we observed in yr 1, 2, and 3 of this study. The changes in BCS during yr 4 and 5 of this study were much greater than those in previous years of this study as well as those reported by Poore et al. (2006) . However, the change in BCS is consistent with the greater pasture ADG observed in yr 4 and 5. The greater gain in yr 4 and 5 is consistent with the greater nutrient content of the forage in those years.
Estimated Intake Forage Offered and Residual Forage Mass.
The forage offered to the heifers in yr 3, 4, and 5 differed by year (P = 0.05) but did not differ among trt (P = 0.96; Table 6 ). Forage offered in yr 3 did not differ from that during yr 4 (P = 0.23) or yr 5 (P = 0.11). The amount of forage offered in yr 5 was greater (P = 0.02) than that in yr 4. The amount of forage offered was 7.97, 7.88, and 9.75 kg/animal daily (SEM 0.51) for yr 3 through 5, respectively. Residual forage mass did not differ among trt (P = 0.14; Table 6 ) but did differ by year (P < 0.01). Residual forage mass was greater (P = 0.02) in yr 5 (1,628 kg/ha) than in yr 3 (1,476 kg/ ha), whereas residual forage mass in yr 4 (1,541 kg/ha) did not differ from that in yr 3 (P = 0.31) or in yr 5 (P = 0.14). The greater amount of forage offered and the residual forage mass may be factors contributing to the greater BW gains observed in yr 5 because this would have allowed the heifers to be more selective.
Forage Disappearance. Forage disappearance (DM basis) differed by year (P > 0.01) but did not differ among trt (P = 0.75; Table 6 ). Forage disappearance tended to be greater in yr 3 than in yr 4 (P = 0.07) and yr 5 (P = 0.09), which did not differ (P = 0.62). Forage Means within a row not bearing a common superscript letter differ (P ≤ 0.05).
1
Pasture ADG, change in BCS, and BW gain per hectare (n = 12; 3 treatments × 4 replications); serum urea-N (n = 24; 3 treatments × 4 replications × 2 dates). disappearance was 5.48, 4.33, and 4.56 kg/animal daily (SEM ± 0.31) in yr 3 through 5, respectively. Many studies have reported that animals consuming E+ have reduced intake. However, ambient temperature appears to be important in eliciting an intake response to E+. Ergot alkaloid consumption and elevated ambient temperature (31°C or above) interact and produce a negative feedback effect on animal intake (Hemken et al., 1981; Aldrich et al., 1993) . As with our study, other grazing studies (Peters et al., 1992; Beconi et al., 1995) have observed no difference in forage intake when cattle were grazing E+ at moderate ambient temperatures.
BW Gain per Hectare and Animal Grazing Days
Body weight gain per hectare differed by year (P < 0.01; Table 4 ) and by trt (P = 0.04; Table 6 ). The BW gain per hectare for E+ was greater than for E− (P = 0.02) or EN (P = 0.05). Animal grazing days differed among trt (P < 0.01) and year (P < 0.01), and there was a trt × year interaction (P < 0.01; Table 7 ). In most years, animal grazing days for E+ were greater (P < 0.05) than for E− and EN. In yr 2, grazing days for E+ were greater than for E− and tended (P = 0.08) to be greater than for EN. In yr 5, animal grazing days did not differ among trt (P > 0.20). This may be due to the decreased forage production observed on all trt in yr 5 compared with other years (Drewnoski et al., 2007) . The greater number of animal grazing days and gain per hectare on E+ were most likely due to the greater forage mass, given that neither estimated intake (Table  6 ) nor ADG (Table 3 ) differed among trt.
Blood Variables
SUN. Serum urea-N of cattle grazing during the winter differed by year (P < 0.01) and tended to differ among trt (P = 0.09). There was a trt × year interaction (P = 0.05). The SUN concentration did not vary (P > 0.15) among trt in yr 1 through 3. In yr 4, SUN of heifers grazing E− (8.0 mg/dL) did not differ from (P = 0.12) heifers grazing EN (6.9 mg/dL) but did differ (P = 0.05) from heifers grazing E+ (6.8 mg/ dL), whereas the SUN of cattle grazing E+ and EN did not differ (P = 0.89; SEM 0.47). In yr 5, SUN of E− (11.1 mg/dL) was greater (P < 0.01) than SUN of EN (9.3 mg/dL) and E+ (8.9 mg/dL), which did not differ (P = 0.52; SEM 0.65). The trt differences in yr 4 and 5 are consistent with the greater CP content in the E− sward. In yr 4, the CP content of the total sward was 10.6, 12.0, and 11.1% (SEM 0.28) for E+, E−, and EN. In yr 5, the CP content of the total sward was 12.7, 14.2, and 13.1% (SEM 0.28) for E+, E−, and EN (Drewnoski et al., 2007) . The greater CP content was due to a greater amount of nonfescue species in the E− sward than in the E+ and EN swards during yr 4 and 5 (Drewnoski et al., 2007) . The nonfescue fractions of the sward had a greater percentage of CP than the fescue fractions and therefore increased the CP content of the total sward (Drewnoski et al., 2007) . There were also date × year interactions, with both linear date × year (P < 0.01) and quadratic date × year (P < 0.01) effects for SUN. Hammond et al. (1994) reported that blood urea-N concentrations below 9.0 mg/dL in cows on an all-forage diet were indicative of a protein deficiency. Serum urea-N concentrations in yr 1 through 3 were below 9 mg/dL, suggesting that protein intake was limiting ADG. In yr 4, SUN concentrations were greater than Means within a row not bearing a common superscript letter differ (P ≤ 0.05).
1 E+ = wild type, toxic endophyte infected; E− = endophyte free; EN = nontoxic endophyte infected.
2
Forage offered, forage residual, and forage disappearance (n = 48; 4 replications × 3 yr × 4 dates); animal grazing days and BW gain per hectare (n = 20; 4 replications × 5 yr). 1 E+ = wild type, toxic endophyte infected; E− = endophyte free; EN = nontoxic endophyte infected.
2 Treatment × year effect (P < 0.01; SEM 36).
in previous years but were still below 9 mg/dL. In yr 5, SUN was the greatest, with concentrations being close to or above 9 mg/dL. The better apparent N status may partially explain the greater BW gains observed during yr 4 and 5. Body weight gains of cattle grazing stockpiled E+ are often less than would be predicted based on nutrient composition of the forage (Poore et al., 2000) . Data from this trial suggest that the presence of endophyte in E+ is not the cause of the less than expected BW gains and that it may be necessary to supplement protein to growing cattle on stockpiled fescue to achieve the desired performance. Poore et al. (2006) reported that heifers grazing stockpiled E+ fescue had increased SUN and BW gains when supplemented with whole cottonseed and that the response to supplementation was greater in yr 2 when CP in the forage was less. PRL. In yr 2 through 5, serum PRL concentration of heifers differed among trt (P < 0.01) and yr (P < 0.01). There were also trt × year (P = 0.04; Table 8 ) and trt × year × week interactions (P = 0.01; Figure  1 ). In every year except yr 2, serum PRL concentrations of heifers grazing E+ were less (P > 0.05) than those on E− and EN. However in yr 2, PRL concentrations of E+ differed (P = 0.05) from EN but did not differ (P = 0.11) from E−. Serum PRL of heifers grazing E− and EN did not differ in yr 2, 3, and 5, but in yr 4, heifers grazing E− had greater (P = 0.05) serum PRL than those grazing EN. There appeared to be an increase in PRL as the winter progressed, and this was most likely due to increasing day length (Tucker et al., 1984) . However, heifers grazing E+ were slower to respond and PRL increased to a much lesser extent than in heifers grazing EN and E− (Figure 1 ). There were linear date × year (P = 0.01) and quadratic date × year (P = 0.01) effects for PRL concentrations.
Both ergovaline (Kallenbach et al., 2003) and total ergot alkaloid (Drewnoski et al., 2007) concentrations of stockpiled E+ fescue have been shown to decrease by up to 80% over the winter. In yr 4 and 5 of this study, total ergot alkaloid concentration of E+ during wk 1 was 2,349 µg/kg, and by wk 5 it had declined to 533 µg/kg (Drewnoski et al., 2007) . Despite the dramatic decrease in total ergot alkaloids during the winter, the ergot alkaloid content of E+ appeared to remain elevated enough to continue to depress PRL concentrations. However, neither intake nor ADG was affected by endophyte status in this study. Total ergot alkaloid concentrations of 448 µg/kg have been shown to depress PRL and ADG of cow-calf pairs grazing in the spring (Watson et al., 2004) . In our study, animal performance may Table 8 . Serum prolactin concentration (ng/mL) of heifers grazing stockpiled fescue as influenced by endophyte status and year not have been detrimentally affected by E+ because cattle were grazing in the winter, when ambient temperatures are cool. Aldrich et al. (1993) suggested that although consumption of E+ may prime the animal for fescue toxicosis, an elevated environmental temperature may be needed for the condition to manifest.
Conclusions
Body weight gains of growing cattle strip-grazing stockpiled fescue from December to March did not appear to be greatly affected by endophyte status. Cool ambient temperature along with decreased ergot alkaloid content during winter may allow for the use of stockpiled E+ without detrimental effects on the performance of growing cattle. Body weight gain per hectare and animal grazing days were greater for E+ compared with E− and EN. The reduced forage production of E− and the greater cost associated with establishing EN combined with little increase in BW gains suggests that E+ is a good option for a low-cost source of winter feed. However, grazing of EN may be more beneficial during the spring and fall, when the more severe negative effects of ergot alkaloids produced by E+ have been observed.
